Tetracycline-dependent regulation of formamidopyrimidine DNA glycosylase in transgenic mice conditionally reduces oxidative DNA damage in vivo.
8-Oxo-deoxyguanosine (8-oxo-dG) is a pervasive oxidative DNA lesion formed by endogenous oxidative stress and enhanced by drugs and environmental chemicals. This lesion results in transcriptional errors and mutations and is linked to neurodegeneration, teratogenesis, cancer, and other pathologies. We demonstrate that the neonatal central nervous system of transgenic mice carrying the tetracycline-regulable DNA repair gene formamidopyrimidine DNA glycosylase (fpg) has a 50% reduction in 8-oxo-dG levels. This enhanced DNA repair is suppressed by treatment with doxycycline. For the first time, this murine model permits the level of a specific DNA oxidation product to be regulated in a temporally and spatially specific manner, allowing its role as a primary or secondary factor in neurodegenerative disease to be determined in vivo.